Inducible nitric oxide synthase (iNOS) is not required for IL-2-induced hypotension and vascular leak syndrome in mice.
Dose limiting side effects of interleukin-2 (IL-2) include severe hypotension and vascular leak syndrome (VLS). Previous studies have shown that nitric oxide (NO) synthesis is strongly induced after IL-2 treatment of C3H/HeN mice (180,000 IU b.i.d. for 5 d). We employed knockout mice (on C57BL/6 background) to test the role of the inducible NO synthase (iNOS) in mediating IL-2 toxicity. In contrast to C3H/HeN mice, which developed hypotension and VLS after 10 doses of only 180,000 IU IL-2, C57BL/6 mice were far more resistant requiring increased doses of 800,000 IU IL-2 (b.i.d., 5 d) to induce hypotension and VLS. Serum interferon-gamma levels were significantly more elevated by IL-2 treatment in C3H/HeN mice than in C57BL/6, correlating with the severity of hypotension and VLS. Urinary excretion of NO metabolites was markedly reduced in iNOS knockout mice (C57BL/6 iNOS) after IL-2 treatment. A surprising finding was that these mice still developed profound hypotension and VLS. Similar findings were observed after administration of a iNOS specific inhibitor, L-N[6]-(1-iminoethyl)lysine (L-NIL). In contrast, a general NOS inhibitor, N-monomethyl-L-arginine, prevented both hypotension and vascular leak. The superoxide dismutase mimetic, M40403, reversed IL-2-induced hypotension but not VLS in knockout mice. Thus, peroxynitrite-mediated mechanisms are likely responsible for hypotension, whereas NO-induced changes in vascular permeability result in VLS. The iNOS enzyme is not necessary for pathogenesis of IL-2-induced cardiovascular toxicity. These results imply that other NOS isoforms, such as endothelial NOS, may play a major role in the development of IL-2-induced cardiovascular toxicity.